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[H;F ] : (1.3)
We introduce Poisson vectors 

and coherent states ji as follows: for any  = (
1






























































, the vectors ji are normalized: h j i = 1. Notice that 

is holomorphic with respect to  2 C
N
.
Our goal is to study the expectation value hjF (t)ji. To obtain the partial dierential equation for this quantity we
argue as follows.













































































































































































































































































3Here, as in the theory of pseudodierential operators, for any appropriate symbol b(; )
















For the purpose of the present paper it will be suÆcient to treat the case when H is a polynomial in z

; z. We will
address the mathematical problems related to a more general H in future publications.
In case H(z
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Here, for r = (r
1





, r! = r
1




The goal of the paper is to present an asymptotic solution to (1.9), (1.10) as ~ ! 0. We rst treat the case of the



















This corresponds, i.e., to the choice









































































To solve asymptotically the problem (1.9), (1.10) with the initial condition as in (2.1) we propose the following
procedure. Let f(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where the phase S(

; ; t) and the coeÆcients b
j
, j = 0; 1; 2; : : : are to be determined.
The initial conditions are
S(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; ; 0) = 0 for j  1 : (2.6)
With these choices (2.1) will follow immediately. We substitute (2.3) into (1.10) and obtain the Hamilton-Jacobi
equation for S and a system of transport equations for b
j
, j  0.























4It is a rather remarkable fact that the Hamilton-Jacobi equation (2.7) is real (see (1.2)) and therefore the classical
Hamilton-Jacobi theory applies. The expansion (2.3) describes Laplace asymptotics unlike WKB asymptotics valid
for the Schrodinger equation (see, e.g., [8]) describing the evolution of a wave function.
We introduce the momenta p; p
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+ p; )g : (2.8)































































































































; ) ; k = 1; : : : ; N :
Under the condition jH(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) ; k = 1; : : : ; N
(2.10)
























































































, k = 1; : : : ; N .






(0) ; k = 1; : : : ; N : (2.12)
We want to show that the map that assigns (t) to each (0) in a small neighborhood of 
0
where ((t); p(t)) solves
(2.9) with initial condition (2.10) is a local dieomorphism (of class C
!
). Once this is established, S can be dened

















( ); ( ); p
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. By using the second equation (2.11) and (2.12) we get CjA(0)j 
jB(t)j  C
 1
jA(0)j with some C > 0 uniform over any nite time interval [0; T ]. Therefore, jA(t)j  C
 1
jA(0)j and




). This is enough






































; t) = 0 :
Also, the function S(

; ; t) satises the inequality
S(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; ; t), j  0. We have, substituting




















































































































































































































In the right side of (3.1) 1
`
, ` = 1; : : : ; N is the vector with components Æ
`s
, s = 1; : : : ; N .

















The dierential operators L
k




























































To solve the system (3.1){(3.4) with initial conditions (2.5), (2.6) we use (2.9) to obtain with xed 

(0), (0) in a





















is the coeÆcient in the second term of (3.2). Having solved (3.5) with initial condition (2.5), we obtain a
rst order linear inhomogeneous ODE for b
1
, etc.. According to (3.3) to solve the equation for b
j
we are recursively
faced with the problem of solving the same ODE with a dierent known right hand side. The solution to this problem
therefore exists and is unique for (























































Here in the right hand side the phase S and the coeÆcients b
j





4. Example (see [12], [8] for the exact solution)
Let N = 1, H(







. The equation (2.7) takes the form
_






























































































A simple computation yields:
S(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In conclusion, we developed a theory for Bose systems with many degrees of freedom which describes not an
oscillating asymptotic behavior of a quasi-classical wave function, but a Laplace asymptotics for quantum average
quantities, which are localized in phase space. This approach has many advantages in comparison with the standard
one, as it does not require (i) an intermideate step of computing a complicated behaviour of a quasi-classical wave
function which usually presents diÆculties associated with caustics, and (ii) an additinal integration for computing
the average values. Our approach can be used for solving many dynamical problems related to Bose systems with
many degrees of freedom.
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; )j ; jj  R :
